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ABSTRACT
A Relationship Analysis o f Restaurant Inspection Violations, Employee Behaviors,
and Inspection Grades
by
Edward G. McKeown
Dr. Jean Hertzman, Thesis Committee Chair
Assistant Professor o f Food and Beverage Management
University o f Nevada, Las Vegas

The purpose o f the paper is to determine whether employee behaviors or non
employee behaviors have a more significant effect on health inspection grades given by
the Southern Nevada Health District. As foodborne illness outbreaks continue to rise,
discovering whether the violations stem from employee behaviors or from items not
related to employee behavior is essential. The results will be useful for both industry and
academics in helping to establish a means for understanding where violations occur
within food establishments.
205 restaurant health inspections were collected with grades other than ‘A ’.
Behavior based violations had a higher impact on the grade. Significant indicators (with
marginal effect) that affect health inspection grades include: approved sources (48.76%),
proper refrigeration (69.33%), clean & sanitize kitchen utensils (61.6%), storage
(34.13%), & hygienic practices (55.47%).
The results o f this study could be used to create training modules which will
hopefully be used to improve inspection grades.
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CHAPTER 1

INTRODUCTION
The foodservice industry is projected to reach 925,000 locations and have sales o f
$558 Billion in 2008 (National Restaurant Association [NRA], 2008). For the years 2001
to 2006, the foodservice industry has maintained increases o f new locations at a pace o f
2.1% to 2.5% yearly (U.S. Department o f Labor, 2008). In addition, it is forecasted that
an average o f 133 million individuals eat in foodservice operations on a typical day in
America (NRA, 2008). As the foodservice industry continues to grow and more and more
people eat meals away from home, restaurants’ sanitary procedures should be evaluated
to ensure that the food being served is free from contamination.
In an effort to establish a means for consumers to understand the sanitary
conditions within a Foodservice establishment, government officials, in connection with
state restaurant associations and culinary professionals have created restaurant inspection
reports that are particular for the state or locality represented (Restaurant Inspection,
2005). Most restaurant inspections contain a section pertaining to potential sources o f
foodborne illness and another section for other items o f which a sanitary concern is
noted. The items listed within these two sections are the violations for which the
inspector is observing in the establishment. In addition to the violations, most
foodservice inspections issue demerits or points which are based on the weight o f the
violation. Violations that are considered potential sources o f foodborne illness are

weighted higher than violations related to design and maintenance (Restaurant
Inspection, 2005). While the public generally never sees the actual foodservice inspection
form, the inspection results which are either a grade or satisfactory/unsatisfactory rating
are normally posted near the entrance o f the establishment, if there is a requirement for
the posting of the grade (Henson, S., Majowicz, S., Masakure, O., Sockett, P., Jones, A.,
Hart, R., et al., 2006, p. 279). In the case o f the city o f Hamilton, Ontario, Canada,
consumers viewing these posted grades resulted in a 10% variation in their assessment of
food safety (Henson et al., 2006, p. 288-289).
“ The inspection o f retail food establishm ents... is a time-honored method by
which public health officials monitor food sanitation in commercial facilities” (Goodin &
Klontz, 2007, p. 103). Restaurant inspections by local health officials are a way for the
general public to understand the sanitary conditions o f the places in which they eat or
drink. In recent years, many local health departments have begun publishing these
inspections on the internet for the public to access. Unfortunately, not all health
inspections are available over the internet. In Las Vegas, the location o f this study, the
Southern Nevada Health District (SNHD) does not publish inspection results on its
website. However, journalists from the local paper Las Vegas Review Journal, write
weekly articles that contain excerpts and the official grade from the organization’s recent
inspections. In comparison, other major tourist destinations have some version o f their
foodservice inspection results available on the internet. Table 1 shows a list o f major U.S.
tourist destinations comparable to Las Vegas which have online information related to
foodservice health inspections. Nationally, consumer awareness in the impact of
restaurant health inspections has increased, due in part to media coverage from news

outlets such as N B C ’s Dateline, which has conducted “hidden camera” investigations and
restaurant inspection reports actively since December o f 2003 (Dateline MSNBC, 2003/
2005).

Table 1
Tourist Destinations with Inspections Available on the Internet
Tourist Destination

Location o f Health Inspections

New York

http://www.nyc.gov/html/doh/html/rii/index.shtml

Chicago

http://webapps.cityofchicago.org/health/inspection.jsp

Orlando

http://www.myfIorida.com/dbpr/consumers.html

Los Angeles

http://ph.lacounty.gov/rating/

Over the last few years, incidents o f foodborne illness outbreaks have increased in
restaurants (World Health Organization, 2007), and it is “ ...estim ated that foodborne
diseases cause approximately 76 million illnesses, 325,000 hospitalizations, and 5,000
deaths in the United States each year” Meade et. al. (1999) [sic] (as cited in U.S.
Department o f Health & Human Services, 2005, p. Preface i) (Foodborne Illness, 2005).
With this increase in foodborne illnesses, it is imperative that operators within the
hospitality industry stay informed with up to date information as it pertains to federal,
state, and local health regulations. Many times, operators are cited for failing to meet the
standards established by either local or state governments because they have been
instructed to understand and apply the standards listed by the National Restaurant

Association Education Foundation, which bases its test (exclusively) on the FDA’s (Food
& Drug Administration) model Food Code. While the FD A ’s model Food Code is a basic
outline for the food codes adopted by the states and localities, the states and localities
can, if they wish, make the codes stricter or more lenient than the recommendations
within the FDA’s model Food Code because “The model Food Code is neither federal
law nor federal regulation and is not preemptive.” (U.S. Department o f Health & Human
Services, 2005, p. Preface iii)
As the information on the federal level was published every two years, until 2001,
when the FDA adopted a four year revision program, the current food code was published
in 2005, and consists o f eight chapters and seven annexes. The FDA states that the food
code is a “ ...m odel that assists food control jurisdictions at all levels o f government by
providing them with a scientifically sound technical and legal basis for regulating the
retail and food service segment o f the industry...” (FDA Food Code, 2005, para. 1).
Unfortunately, with the complexities o f the Federal Food Code, and the issuance o f
revisions every two years up until 2001, the Association o f Food and Drug Officials
found that in 2004, 48 out of 56 states and territories have implemented some type of
food safety program that is modeled after versions o f the FDA model Food Code from
the years 1993 to 2005, and with 20, 18, and 2 states each having adopted the 1999, 2001,
and 2005 FDA model Food Codes, respectively (Real Progress in, 2002/2006). Since
each o f the 56 States and Territories are given the opportunity to either adopt the Federal
model Food Code, or create their own, it should be relatively easy to understand why
most managers in the food service industry are unaware o f some o f the minute
differences between the different states, and even within some local jurisdictions.

As previously mentioned, the FDA provides the 2005 model Food Code to 56
States and Territories. In addition to the standard 50 United States, W ashington DC, the
U.S. Virgin Islands, Puerto Rico, Guam, N. M ariana Islands, and American Samoa are
the territories that are included; however, the Indian Health Services (IHS) is still trying
to ascertain the status o f any food code adoptions within tribal governments (Real
Progress in, 2002/2006). The information that can be obtained from 56 different states
and territories, that utilize up to seven different versions o f the FDA model Food Codes
(including those that have no official adoption); and the ability o f each state, county
and/or city to create its own regulations can add to the amount o f knowledge required o f a
food service manager.
With foodservice inspection scores appearing more frequently in news media,
advocates for and against the reporting o f scores state that the information being
presented is not currently in a format that consumers, without formal education in the
science o f food safety, can readily understand. ("Should Restaurant," 2000) Also, the
internet has brought the availability o f the restaurant health inspection into the forefront
o f the discussion on restaurant sanitation. As an example,, a restaurant in Gwinnett
County Georgia was listed as having the lowest inspection grade in the history o f the
county. Under the title o f Unlucky 13, it is reported that the Mar y Tierra [5/c] Family
Mexican Restaurant received a 13 out o f a possible 100 on its health inspection with
violations that include roach infestation and holding foods at improper temperatures
(Dodd & Lee, 2008). In addition to the news article, information about the inspection o f
this restaurant, including additional violation the operation received and the original

inspection report is also available on the Gwinnett County website (available at
http://gwinnett.ga.gegov.com/gwinnett/gwinnett_main.cfm).
When foodservice sanitation procedures are not verified or are inconsistent,
establishments tend to become lax in their ability to be diligent about sanitation (Griffith,
2005). The results that occur when foodservice establishments are not enforcing
sanitation procedures can be deadly. A reminder o f the Jack in the Box E. coli 0157:H7, a
bacterium that affects the kidneys, outbreak o f 1993 which killed four children and
infected hundreds o f others will sometimes grab the attention o f foodservice managers. It
was ultimately confirmed that the cause o f this outbreak was the result of an employee
behavior where the hamburgers were not cooked to the required minimum internal
temperature o f 155° which is the temperature required to reduce the levels o f E. coli
bacteria in foods ("Last Patient Is," 1993). Even though this outbreak occurred more than
15 years ago, it is still considered significant due to the deaths associated with it. In 2001,
Jack in the Box was preparing to celebrate its 50"^ anniversary and its ability to weather
the storm o f controversy associated with the E. coli outbreak eight years earlier. A
restaurant analyst was quoted in an article from Advertising Age that, “While Burger
King was known for the Whopper, McDonalds was known for the Big Mac, Jack in the
Box was known for E. coli” (MacArthur, 2001, p. 4).
In recent years, other foodservice establishments have come under fire for
foodborne illness outbreaks as well. In 2003, Chi-Chi’s restaurants was the source o f the
“ .. .biggest outbreak o f foodborne hepatitis A in the United States...” where four people
died and over 600 people were sickened (Polgreen, 2003; Schmeltzer, 2006). Three years
later, in 2006, Taco Bell was found to be the source o f an E. coli outbreak which resulted

in dozens o f individuals becoming sickened by the bacteria (Schmeltzer, 2006). In these
two instances, it is difficult to determine if restaurant health inspections could have
prevented the outbreaks or if they would have occurred regardless o f inspection results.
However, in 2007 a restaurant in southern Atlanta was sued for negligence in causing the
death o f Ms. Delphine Barnes. According to the lawsuit, Ms. Barnes died as a result o f
improper handling o f oysters which were served raw. The lawsuit revealed that the
restaurant had a history o f failing health inspections including an inspection less than two
weeks after Ms. Barnes died from an illness triggered by Vibrio vulnificus, a bacterium
that builds up in oysters from the G ulf o f Mexico during the warm months (Lee, 2007).
With all o f the media attention that is focused on foodservice establishments, it is
imperative that establishments mitigate the possibility o f increased violations on their
inspection reports. To achieve this endeavor, foodservice employees should strive to
continually serve safe and wholesome food; in addition to being knowledgeable in how
their behaviors affect the food they are serving (Thompson, de Burger, & Kadri, 2005).
Not to mention the ethical implications associated with serving unsafe food or how the
serving o f unsafe food might affect sales volume.
The purpose of the paper is to determine whether employee behaviors or non
employee behaviors have a more significant effect on health inspection grades given by
the Southern Nevada Health District. As the media attention o f foodborne illness
outbreaks continue to rise, it is imperative to discover whether the majority o f inspection
violations stem from employee behaviors or from items not related to employee behavior,
such as facilities or equipment problems. For the purposes o f this study, employee
behavior related violations are defined as those activities which are under the direct

control o f employees and managers, while non-employee behavior violations are items
which are not under the direct control o f employees or managers. For example,
employees following the proper steps to wash their hands are considered an employee
behavior, while ensuring that the operation has appropriate handwashing facilities is a
non-employee behavior. It is hypothesized that employee behaviors have a greater impact
on health inspection grades than non-employee behaviors. This study will analyze
foodservice health inspections from the SNHD in an effort to substantiate this hypothesis.
The results of this study will be useful for both industry and academics in that it
will help establish a means for understanding where the majority o f violations occur
within food establishments located in Southern Nevada. While the findings o f this study
are specific for Southern Nevada, the results can provide valuable information for those
in other localities. Industry professionals can then utilize this information to better
prepare their establishments for continual inspections and increased education o f their
employees; while academics can continue with further research to determine if there are
other forces which may affect the results o f future health inspections.

CHAPTER 2

REVIEW OF RELATED LITERATURE

“No profession is any better than its current practices.” (Abrahamson, 1984, p. 4)
In relation to foodservice, the current practices are even more important in an effort to
maintain a safe food supply for consumers. This literature review will begin with a brief
history of food safety, followed by a review o f food safety certifications within
Foodservice operations which will include information from research conducted in
relation to certifications and health inspection grades. Then literature will be presented
about manager training programs in Foodservice operations with an emphasis on how the
training programs impact health inspection grades. Finally, literature related to measuring
employee behaviors will be presented and related to the purpose o f this study.

History o f Food Safety
According to Lyon (1998), ancient food preparation relied on moral
accountability (doctrine as attributed to religion), until systems o f bartering brought
community accountability (The golden rule: do unto others as you would have them do
unto you) in the production of food. (pp. 737 & 741) In the 19'*’ century, lawmakers
deemed threats associated with food safety as a “crime against society”. (Lyon, 1998, p.
745) Even over the last 100 years, many foodservice changes were created in an effort to
protect against foodborne illness outbreaks, especially after a major outbreak has

occurred. For instance, the Fiazard Analysis Critical Control Point (HACCP), a method
o f creating an assurance o f food safety, was created in the 1960’s as a way to ensure the
safety o f food for N A SA ’s space program (Goodrich, Schneider, & Schmidt, 2005).
However, in 1993 “ ...following a highly publicized foodborne disease outbreak in the
Pacific Northwest,” (Lyon, 1998, p. 750) “Foodmaker, the supplier o f Jack in the Box
hamburgers, has instituted an HACCP program for all parts o f its food system chain,
from carcass suppliers to restaurant servers. Both the probability and the level o f
pathogen contamination have fallen, without a significant increase in costs” (Buzby and
Roberts, (1996), (as cited in Lyon, 1998, p. 750)).
In 2003, Dateline, the NBC news program, presented research it conducted on
restaurant health inspections from the top ten fast food establishments, which included
Jack in the Box. As stated in their report. Jack in the Box had a total o f 164 critical
health violations over the 100 stores inspected, which landed them in 5*’’ place. (Dateline
MSNBC, 2003) The following year. Dateline performed a follow up study where Jack in
the Box had moved to first place with a total o f 45 critical health violations over the 100
stores that were inspected (Dateline MSNBC, 2005). Over the two year investigation,
2000 restaurant inspections were analyzed and discussed in the program. It should be
noted that the number o f critical violations decreased by approximately 55% from 1,755
to 959. However, the actual reasons for the decrease in critical violations were not
determined or reported.
The U.S. Pure food and Drugs Act o f 1906 is regarded as the first ever consumer
protection act in the United States. Although it was designed to focus on food, the laws
‘food provisions’ were incredibly lacking. On June 30'*’, 1906, the day President
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Theodore Roosevelt signed the U.S. Pure Food and Drugs Act, he also signed the Meat
Inspections Act, which was brought about by the disclosure o f the unsanitary conditions
o f meat-packing plants (Milestones in U.S., 1999). Chemical preservatives were
beginning to appear on the market during this time, and the act primarily dealt with
‘Distinctive name provisions’ and food standards, rather than focusing on any form of
sanitation. During the Great Depression, the U.S. Pure Food and Drugs Act was fraught
with situations where companies were jelling sugar and water and calling it preserves.
Ultimately, the experience brought forth the 1938 Food, Drug, and Cosmetic Act that
would establish the standards o f identity, standards o f quality, and the standards with
regard to the fill-of-the container. In essence, this new act was designed to ensure value
with regard to food for the consumer, but again did not provide for issues relating to food
sanitation (Junod, 1999).
The United States Public Health Service for Regulating Operations Providing
Food Directly to the Consumer has been proposing regulations since as early as 1934 and
has gone through many different incarnations throughout the years. In 1976, these
regulations started bearing the ‘Recommendations o f the Food and Drug Administration’,
instead o f the previously used ‘recommendations o f the Public Health Service’. Overall,
foodservice sanitation recommendations from the FDA have changed 17 times since
1934. Then, in 1993, the U.S. Food and Drug Administration published its first edition o f
the NEW FDA model Food Code, and have revised it every two years up until 2001,
when they decided to move to a four year rotation on revisions. Designed as a model for
local, state, tribal and federal regulators, the FDA model Food Code currently has six
different editions (U.S. Department o f Health & Human Services, 2005).
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As science progresses, so do the ways and methods in which foodborne illnesses
are found and evaluated. In addition to the invention o f new technology for heating,
cooling and storing potentially hazardous foods, these scientific progressions such as
pulsed-field gel electrophoresis (PFGE), which is a method o f determining the DNA of
different bacteria, have necessitated continual updates o f the federal food code (Barrett,
Gemer-Smidt, & Swaminathan, 2006). With major changes issued every two years up
until 2001, some localities could be resistant to update to a newer food code, knowing
that changes, additions and deletions could occur again at any moment. From adding
new definitions, to changing the temperature range at which foodborne microorganisms
grow referred to as the temperature danger zone, and changing the amount o f time that
food can remain in the temperature danger zone, the FDA model Food Code, while trying
to set the standards by which food should be controlled, is attempting to perfect the
science related to the control o f foodborne illnesses. However, the fact that the 56 states
and territories are utilizing FDA food codes from as far back as 1976, and the lack o f
mandated food code adoptions makes little sense with regard to actually keeping people
safe (Real Progress in, 2002/2007).
In each version o f the FDA food code, several items have remained consistent
within each update. O f particular interest for this study are the five risk factors associated
with controlling foodborne illness and food safety certifications. An understanding of
these two items will assist in evaluating the foodservice health inspections and the
employee behaviors that are being observed.
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Foodborne Illness Risk Factors
Originally discussed in the 1960’s, during the development o f the HACCP
program (Goodrich, Schneider, & Schmidt, 2005), the five risk factors are broad categories
that contribute to foodborne illness outbreaks and are listed as: Food from Unsafe
Sources; Inadequate Cooking; Improper Holding Temperatures; Contaminated
Equipment; and Poor Personal Hygiene (Centers for Disease Control & Prevention
[CDC], 2000; FDA Retail Food, 2000, p. 3; Managing Food Safety, 2006, p. 3). With
regard to employee behavior, each o f these risk factors will be considered as being under
the control o f employee behavior. Although the factor. Food from Unsafe Sources, is
only within the control o f management, a manager is technically considered an employee.
In 2006, the Center for Food Safety and Applied Nutrition (CFSAN) issued a
manual for regulators that discussed applying HACCP principles to foodservice health
inspections (Managing Food Safety, 2006). This regulators manual discussed a 1998
surveillance report from the CDC that “ .. .identifies the most significant contributing
factors to foodborne illness. Five o f these broad categories o f contributing factors directly
relate to food safety concerns within retail and food service establishments and are
collectively termed by the FDA as ‘foodborne illness risk factors’” (Managing Food
Safety, 2006, p. 2). In the surveillance report, the CDC collected their data from form
52.13, Investigation o f a Foodborne Outbreak, in which all information pertaining to the
foodborne outbreak is recorded, including the contributing factors involved (CDC, 2000).
During the same time period, the FDA was working on the FDA Baseline Report
which “ ...is provided to regulators and industry with the expectation that it will be used
to focus greater attention and increased resources on the control o f risk factors”
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(Managing Food Safety, 2006, p. 3). It was the recommendation o f the CDC report that
enhancing the control o f the risk factors would have a significant impact on whether or
not they occur (FDA Retail Food, 2000). Finally, in 2006, the CDC released another
Surveillance Summary which covered the years 1998 to 2002. In this report, form 52.13
was changed with the removal o f the five contributing factors associated with foodborne
outbreaks. In place o f the five broad categories listed as contributing factors, a detailed
system of 48 contributing factors were placed into categories of: Contamination Factors;
Proliferation/Amplification Factors; Survival Factors; and Method o f Preparation (CDC,
2006). Overall, these reports show the systematic approach that the CDC, FDA, and
CFSAN have established with regard to the inspection process o f foodservice
establishments.

Food Safety Certification
There are three nationally recognized companies that offer food safety
certification: Prometric (Certified Professional Food Manager); National Registry o f
Food Safety Professionals (Food Safety Manager Certification); and National Restaurant
Association Educational Foundation (ServSafe® Food Protection Manager Certification).
Each o f these certification programs provides basic knowledge in handling and serving
food safely for consumers. Prometric's Certified Professional Food Manager (CPFM) is
listed as a “ .. .comprehensive training and certification program designed to help ensure
product quality, safety and business continuity” and is also described as being certified by
the American National Standards Institute (ANSI) and accepted in all state jurisdictions
(Certified, 2008); Interestingly, all three certification agencies make that same claim
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(Certified, 2008; Student Information, 2008; Why ServSafe, 2007). Overall, each o f the
three certifications test on the information contained in the FDA food code, so it could be
determined that the knowledge gained from any o f these certifications would be similar.
The most widely known certification program is the National Restaurant
Association Education Foundation’s ServSafe program, which is “ ...recognized and
accepted by more federal, state, and local jurisdictions than any other food safety training
program” (Schilling, O'Connor, & Hendrickson, 2002/2003, p. 15) and “Among
restaurant professionals, the ServSafe® program is the most accepted o f the three
nationally recognized food protection manager certification programs (Chien, Binkley,
Almanza, Nelson, & Ghiselli, 2005)” (as cited in Frash Jr., Binkley, Nelson, & Almanza,
2005, p. 11). This certification, considered an advanced program, is taught at a higher
reading level and is regarded as more in depth training for managers rather than
employees. Ultimately, the ServSafe program is “ ...geared toward managers, assistant
level managers, shift leaders, chefs, health officials, inspectors, and anyone who needs to
understand how to handle food safely within an operation” (Schilling et al., 2002/2003, p.
15)
As o f 2002, only 16 states were listed as mandating food safety certification
within their legislation; however, that number increased to 17 by 2004 (Almanza &
Nesmith, 2004; Schilling et al., 2002/2003). Table 2 shows the locations that require
mandatory food safety certifications. Additionally, 34 states were listed as having a
voluntary program for certification, and six o f those states were either considering
legislation for mandatory programs or had recently made such adoptions (Schilling et al.,
2002/2003). While it was noted that the legislative mandates varied from location to
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location, each mandate covered similar issues regarding who must be certified, when they
must be certified, and how they must be certified. For example, Florida has two levels o f
certification requirements. In the first level, all employees are required to be trained in
food safety through a program administered by a certified manager, while the second
level mandates that each foodservice establishment have one state certified manager. The
second level for Florida also stipulates that if a foodservice establishment has four or
more employees, then there must be a certified manager on site at all times (Schilling et
al., 2002/2003, p. 2).
Studies have shown a positive correlation between certifications and increased
health inspection scores (Almanza & Nesmith, 2004; Cotterchio, M., Gunn, J., Coffill, T.,
Tormey, P., & Barry, M A., 1998; Schilling et al., 2002/2003). In Cotterchio et al, (1998),
it was found that mandatory certification resulted in a mean increase o f health inspection
scores by 14.7 points, while voluntary certification resulted in an increase o f 7.5 point
and the control group, with no certification, maintained consistent scores (Cotterchio et
al., 1998). These increases were sustained at the one and two year follow-up inspections;
however it was noted that items such as food holding temperatures, equipment and utensil
sanitizing procedures, and the presence o f insects and rodents were still deficient after
two years. It was determined that “ .. .our food manager training and certification
program had a limited impact on these problem areas” (Cotterchio et al., 1998, p. 6).
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Table 2
Mandatory Food Safety Certifications
State

Type of Certification

Person Certified

California

ServSafe

One employee per restaurant

Connecticut

ServSafe

One employee per restaurant

Florida (1)

SafeStaff State Contracted

All Employees ^

Program with the Florida
Restaurant Association
Florida (2)

All establishments must have state

ServSafe

certified manager; establishments with
4+ employees must have state
certified manager on site at all times “
Idaho

Unknown'^

U nknow n‘S

Illinois

ServSafe

More than one person

Indiana

ServSafe

One employee per restaurant

Louisiana

ServSafe

One employee per restaurant

Massachusetts

ServSafe

One full-time employee per restaurant

Minnesota

ServSafe

Manager

Mississippi

ServSafe

One employee per restaurant

Oregon

ServSafe

More than one person
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State

Type o f Certification

Person Certified

Pennsylvania

ServSafe

One employee per restaurant

Rhode Island

ServSafe

1-2 employees, depending on the
number of employees at the restaurant

South Dakota

ServSafe

All full-time employees

Utah

ServSafe

One employee per restaurant

Washington

Food Worker Permit

All employees

Wisconsin

ServSafe

One employee per restaurant

Washington DC ^

Unknown

Unknown

\T .

1 .1

a T-*i • _ _
1

1

1

1

on Schilling et al, (2002), only. Information not provided in literature

b

. T . 1

State listed on

Almanza & Nesmith, (2004), only.

Measurement o f Employee Behavior
Several recent studies have attempted to establish the correlation between training
programs and food protection. For instance, as recently as February 2007, an article
described how employee training programs, called interventions, should be developed to
ensure consistent employee behaviors with regard to foodservice sanitation (Mitchell,
Fraser, & Bearon, 2007). In this study, Mitchell et al (2007), states that the promotion of
food safety within an establishment is determined by training and enforcement; while
they also stated that just because a food handler has the knowledge necessary to prevent
food contamination does not mean that the knowledge is being practiced. Unfortunately,
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most foodservice workers are undereducated in that they may be teenagers working for
the first time, or immigrants that have had little to no formal education (Career Guide to,
2008). Additionally, foodservice operations have high levels o f employee turnover which
results in increased time associated with training new employees on sanitary procedures
(Davis, Schoolman, Mayer, & Tan, 2000).
In 1998, the U.S. Department o f Health and Human Services published a report .
titled Effect o f a Manager Training Program on Sanitary Conditions in Restaurants. The
results of this study compared restaurant sanitary inspection scores from restaurants
where managers fell into groups o f either “mandatory”, “voluntary”, or “control” with
regard to food manager training and certification. In this study, Cotterchio, et al. (1998),
stated that previous studies had not differentiated between mandatory and voluntary
training programs. Indeed, their study assisted in providing a basis for this research, in
that the evaluation o f restaurant inspections will also be used as a basis for understanding
which employee behaviors affect the grades o f the foodservice establishment. The
ultimate conclusion o f the study stated that certification programs, such as the ServSafe
Certification exam, “ ...can result in sustained improvement in sanitary conditions o f
public establishments and offers the potential to reduce the incidence o f foodbome
illness” (Cotterchio et al., 1998, p. 6).
This determination regarding knowledge versus practices has been evident in
other recent studies as well. Trash et al, stated in Transfer o f Training Efficacy in U.S.
Food Safety Accreditation that the knowledge gained from certification programs is not
being carried over into employee behavior (2005). In discussing the transfer o f training,
Frash et al, quoted a study by Baldwin and Ford (1988) that stated
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There is a growing recognition o f a “transfer problem” in organizational training
today. It is estimated that while American industries annually spend up to $100
billion on T&D [training and development], not more than 10% o f these
expenditures actually transfer to the job . . . researchers have similarly concluded
that much of the training conducted in organizations fails to transfer to the work
setting (p. 63) (as cited by Frash et al., 2005, p. 13).
It was also noted that practices gained during training decreased from a 40% retention
rate immediately after training to 25% after six months and to 15% within one year after
the initial training was provided (Frash et al., 2005).
“Poor personal hygiene, including inadequate handwashing among food handlers,
is a common practice that contributes to foodborne illness in retail establishments” (De
Waal, 1996; Lynch, Elledge, Griffith, & Boatright, 2003; Food and Drug Administration
[FDA], 2004) (as cited by Pragle, Harding, & Mack, 2007, p. 27). A review o f the
literature shows that there are studies related to affects on employee behavior based on
training and accreditation (Frash et al., 2005) or based on motivation (Salazar, Ashraf,
Tcheng, & Antun, 2005). As employee behavior is attributed to a majority o f foodbome
illness outbreaks, Walczak (1997) performed a participant-observer study with regard to
foodservice sanitation in a hotel in Florida that has a five-diamond rating. During his two
year study from 1995 to 1996, Walczak found that while management insisted upon high
levels o f foodservice sanitation, very little was done to ensure that the high levels were
maintained. In addition, those rules that were imposed were enforced unevenly among the
workers and threats about testing employees on company policies were not carried out.
Employee behaviors such as tasting foods with fingers were a common occurrence during
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the study despite a culinary mission statement that stated “Be sure to taste all products
you are using with your disposable tasting spoon, which must be kept at each station”
(Walczak, 1997, p. 69).
Employers are constantly pushing their employees to work faster and faster in an
attempt to provide the same quality products in less time than the competition
(Athanassopoulos, Gounaris, & Stathakopoulos, 2001; Davis, 1991; Thompson, 1997).
Several articles mentioned the impact o f speed o f service on employee behavior with
regard to foodservice sanitation; however, no studies have been found thus far showing
whether a demand for increases in speed o f service is an actual cause o f the change in
employee behavior. For instance, Walczak (1997) states that an employee chose to
ignore a specific request not to use steel wool on pots or pans due to the possibility of
residual particles being left even after rinsing. It was the employee’s contention that the
risk o f being punished for not having products ready was much higher than the chance o f
someone falling ill due to the residue from the steel wool (p. 70). Foodservice workers
that participated in a focus group indicated that time pressures negatively impacted their
ability to follow proper handwashing procedures, in addition to the pressure to increase
the amount o f tasks completed during their work shift (Pragle et al., 2007, p. 29).
Given the chance, most foodservice workers would prefer to follow proper
foodservice sanitation procedures (Pragle et al., 2007). Salazar et al, (2005), showed that
there is a belief that the learning o f foodservice sanitation is highly influenced by an
employee’s satisfaction with their job and the overall behavior within the organization (p.
106). In addition, there have been studies based on how training affects the foodservice
inspection results while studies that attempt to determine the relationship between
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employee and non-employee behaviors and their affect on foodservice inspections scores
has been extremely lacking.
This literature review has revealed that foodservice sanitation is a growing field in
which a variety o f research studies have been performed. Some o f these studies have
indicated that the training o f employees relates to the sanitary conditions o f food
establishments, while other studies have relied on health inspections to make their
determination. Overall, each study indicated one commonality in that the employees are
ultimately responsible for the safety o f the food supply. For this reason, it was determined
that establishing which employee behaviors negatively affect the sanitation o f each
foodservice establishment would be useful in developing methods to modify those
employee behaviors.
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CHAPTER 3

METHODOLOGY
Data Collection
Secondary data was collected from restaurant inspection forms received from the
Southern Nevada Health District (SNHD). SNHD was selected because o f its convenient
location and ability to provide a significant random sample. The proportion o f inspections
of various categories o f establishments was based on data collected from U.S.
Department o f Labor, Bureau o f Labor Statistics (BLS) (Bureau o f Labor Statistics
[BLS], 2007). Research into the proportions o f foodservice establishments in Southern
Nevada was attempted, however the information was unable to be located through
various sources such as the Las Vegas Conventions and Visitors Authority and the
Nevada Restaurant Association. It should be noted that local proportions o f
establishments might result in higher numbers o f drinking establishments within Southern
Nevada. The BLS data showed that 46.4% o f the industry (food services and drinking
places) consists o f limited-service establishments, such as fast food and cafeterias, while
39.0% are full service establishments that have increased menu categories, employ chefs
and cooks, and provide table service in surroundings that are generally regarded as
comfortable (BLS, 2007). In addition, 5.4% o f the market is described as special food
service that offers items which are unique to them, such as yogurt or ice-cream, cookies.
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or even popcorn. Lastly, 9.2% o f this industry consists o f drinking places which are
regularly noted as bars or taverns (BLS, 2007).
A total o f 205 restaurant inspection forms from the SNHD were collected for this
study. An example o f the inspection form is located in Appendix A. These restaurant
inspections were provided by the SNHD in the same proportions as the operations within
the industry, but were randomly selected by SNHD supervisors as to name, location, type
o f ownership, and who performed the inspection. For the purposes o f this study, total
industry percentages per type o f establishment were rounded down to the next whole
number. As the rounding accounted for less than 1% o f the total population for each
category, it was felt that the resulting data collection would not significantly alter the
results o f this study.
Because the purpose o f this study is to determine which employee behaviors
affect the results o f the restaurant health inspection, it was requested that the SNHD
supply only those reports that contained grades other than ‘A ’. Since ‘A ’ grades are
based on 10 demerits or less up to and including no violations. It was felt that the
removal of these grades from the study would give a more statistically accurate portrait
with regard to employee behavior based violations. O f the 205 restaurant health
inspections, 14 were coded as other/unknown as to the type o f establishment and were
therefore removed from the statistical calculations.
Restaurant Inspection forms from the SNHD are divided into two parts. Part one
contains the critical violations and is distinguished by the red color o f the form. It is
stated that “These items relate directly to the protection o f the public from foodbome
illness. These items are NOT NEGOTIABLE AND MUST BE CORRECTED. Repeated
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violations o f any RED ITEM may lead to enforcement actions being initiated or permit
suspension” (Regulation 96, 1999, p. 45). This part has 22 violations with demerits
ranging from two to ten points each. There are 15 violations within this section that can
be directly related to employee behavior. Alternatively, part two consists o f items relating
to the sanitation, design, and maintenance o f the establishment and is colored blue. The
form states that “These items relate to maintenance o f food service operations and
cleanliness. Violations of these items should be corrected by the next regular inspection
or a compliance schedule may be established by the Health Authority. Repeated
violations may lead to enforcement actions” (Regulation 96, 1999, p. 45). There are 24
violations within this section with a demerit range o f one to three points each. A total of
nine o f these items can be affected by employee behavior. Examples o f the items affected
by employee behavior include holding times and temperatures o f food items within part
one, and proper cleaning and sanitation o f food, utensils and work spaces in part two.
Table 3 presents all the violations which are employee behavior based.
In addition, the inspection reports contain information pertaining to the number of
demerits and grade from any previous inspection. For the purposes o f this study, each
violation was counted once, regardless o f the number o f demerits associated with it.
While the demerits determine the severity o f the individual violations, it is the purpose of
this paper to evaluate how each violation affects the overall grade on the health
inspections and it was determined that the demerits would add extra weight to a majority
o f the employee behavior violations and would ultimately invalidate the results of this
study.
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Table 3
Employee Behavior Based Violations
Employee Behavior Based Violations
Food from approved sources

C-C from improper storage

Employee health restrictions

Handwashing

Proper food cooling method

Clean food contact surfaces

165° minimum: Poultry

Washed fruits and vegetables

155° minimum: Ground meats

Food stored off the floor

155° minimum: Pork

Required labels & signs

TDZ < 40° o r> 140°

Health cards

Proper thawing o f PHFs

Hygienic practices

Prechilled ingredients

In-Use utensils

Proper Temperature for perishables

Utensils properly handled

C-C from food

Single use items not reused

C-C from employees

Wiping cloths

C-C from chemicals
Note. TDZ = Temperature Danger Zone PHF = Potentially Hazardous Foods C-C =
Cross-Contamination

The breakdown o f each inspection was processed using SPSS to test for statistical
inferences within the gathered data. Tests were compiled based on grade, type, status, and
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a breakdown o f the forty-six individual violations. For the purpose o f this study, the
dependent variables include the grades, types, and status o f each establishment, while the
46 violations are the independent variables.

Determination o f Dependent Variables
In order to determine the statistical inferences within the gathered data, it is
important to distinguish the variables associated with the data. The grade, type, and status
o f each establishment are each categorical variables (CV) in that they each have a limited
number o f distinct values (Zikmund, 2003). According to Kennedy, (2003), these
categorical variables, which are also termed as explanatory variables, require careful
construction in order to perform regression or other statistical models on the collected
data. It is therefore necessary to input dummy variables (Dummy), a technique where a
qualitative value is replaced by a numerical value, into the positions o f the categorical
variables (p. 248) (Johnson & W ichem, 2007). For the purpose o f this study, the
Dummy’s, see Table 4, will be used for the categorical variables o f grade, type, and
status. In relation to each foodservice health inspection, the status o f the establishment
was determined based on whether, after the inspection, the establishment retained its
active status or was closed due to substantial health violations. It was possible for an
establishment to receive a grade o f B and still be closed.
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Table 4

Dummy Variables
G rade

D um m y “

T ype

D um m y “

C V *’

S ta tu s

cv "

Dum m y “

CV

1

B

1

S p e c ia lt y

1

A c tiv e

2

C

2

L im it e d S e r v ic e

2

C lo s e d

3

F u ll S e r v ic e

4

B a r /T a v e m

5

O th e r '

3

O th e r

-& r
.
a
T7
Note.
“Dummy
Variable
‘

1 1

b^

T7 _ • 11 _ C -Ï r • 11
Categorical Variable
Variable removed from analysis
.L _

_

■ _

1

It must be noted that “when the dependent variable is qualitative in nature and
must be represented by a dummy variable, special estimating problems arise” (Kennedy,
2003, p. 259). For instance, utilizing a Dummy to represent the qualitative descriptor for
male or female poses a special situation. Placing Dummy’s o f 0 and 1 for these
descriptors leaves the possibility open for probability estimates to appear outside the
range o f 0 to 1 (Kennedy, 2003, p. 259). For this reason, the statistical calculation
program “probit”, which is available within SPSS, was used to ensure that probability
estimates outside o f the stated range are not converted to the range maximums, also
known as the linear probability model (LPM) (Kennedy, 2003, p. 260). In testing the
hypothesis for this study, it will be necessary to determine the goodness-of-fit within the
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collected data (De Veaux, Velleman, & Bock, 2006, p. 605). Probit does not have a
universally-accepted measure for goodness-of-fit (pseudo R^); however,
Veall and Zimmermann (1996) is a good survey o f alternative measures and their
relative attributes. They recommend the measure o f McKelvey and Zavoina
(1975), a pseudo-R^ which is close to what the OLS R^ would be using the
underlying latent index implicit in the model (Kennedy, 2003, p. 267).
A special note about the LPM is its relatively frequent use due to the ease of
computations; however, “many researchers feel uncomfortable with it because outcomes
are sometimes predicted with certainty when it is quite possible that they may not occur”
(Kennedy, 2003, p. 260)
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C H A PTER 4

DATA ANALYSIS
Restaurant Health Inspections
A total o f 191 useable restaurant health inspections were collected from the
Southern Nevada Health District (SNHD). The inspections were separated into five types
o f restaurants based on the information gathered from the U.S. Department o f Labor,
Bureau o f Labor Statistics. There are 46 violations listed on the SNHD restaurant health
inspection form, o f which 25 have been determined to be controlled by employee
behavior. During data entry, it was discovered that five of the 46 violations produced no
results and were removed from the study. Three o f the five violations were part o f the 25
employee behavior based violations and included: employee restrictions; 155° minimum:
Pork; Washed fruits and vegetables. Live animals and NRS 202.2491, Smoking were the
non-employee behavior based violations that were removed. In all, the study resulted in a
total o f 1990 violations from the 191 inspections.

Determination o f Violations
Twenty-two employee behavior related violations and 19 non-employee behavior
related violations remained after removal o f the violations with no results. Table 5 shows
the breakdown o f the employee behavior related violations that accounted for 48.5% of
the total violations and the non-employee behavior related violations (51.5%). All

30

violations were tested together using the SPSS Probit function to determine how each
violation affects the grade and status o f the foodservice establishments.
The SPSS probit function is very specific in how it wants the data presented. In
this case, each violation was coded with either a 1 or a 0, with 1 representing a violation
occurrence on the health inspections and was entered into the independent variables
section o f the program, labeled as covariates. Additionally, the SPSS probit function
required input o f a response frequency, which was based on the number o f inspections
collected for the type o f establishment (Full Service = 76, Limited Service = 83,
Specialty = 16, & Bar/Tavem = 16), and the total observations which was the total o f all
responses (191). Finally, for each test being performed in SPSS, the Dummy variables o f
grade, type, and status were input into the factor section o f the computational program,
where the factors for each dependent Dummy variable was defined as the range contained
in the variable, such that for the Dummy variable type, the range consisted o f 1 as the
minimum and 4 being the maximum. The results o f the SPSS probit analysis therefore
determined the effect that each violation had on the total factors for grade, type, and
status.
The results from each analysis were then reviewed to establish the statistical
significance o f each variable on the study. Statistical significance o f each variable was
determined if the P-value o f the test statistic (variable) was less than the alpha level (a <
.05), and establishes that a relationship exists between the independent and dependent
variables. If the P-value o f the test statistic (variable) was more than the alpha level (a >
.05) then the results indicated that a relationship did not exist and the variable was
deemed as insignificant.
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Table 5

Employee and Non Employee Behavior Violations Count
Employee Behavior Based
Violation “

Non-Employee Behavior Based
Count

Food from approved sources

Violation '

7 Wholesomeness

Count
19

Employee health restrictions

o'’ Holding equipment

75

Proper cooling o f food

12 Suitable thermometers

24

165° minimum: Poultry

5 Handwashing facilities

107

155° minimum: Ground meats

2 Sewage disposal

1

155° minimum: Pork

o'’ Water source

10

TDZ < 40° or > 140°

65 Approved facilities
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Proper thawing o f PHFs

25 Test kits & thermometers

20

Prechilled ingredients

1 Approved food contact surfaces

69

Perishable temperature

7 Food grade plastic

25

C-C from food
C-C from employees

48 Nonfood surfaces approved
104 Nonfood surfaces maint.

45
108

C-C from chemicals

51 Toilet facilities

30

C-C from improper storage

86 Garbage storage and removal
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Handwashing

57 Pest control

66

Clean food contact surfaces

151 Lighting & Ventilation
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103

Non-Employee Behavior Based

Employee Behavior Based
Violation '

Count

Violation

Count

Washed fruits and vegetables

o’’

Plumbing & Fixtures

109

Food stored off floor

36 Floors, walls, & Ceilings

120

Proper labels

56 Living quarters

37

Health cards

45 Live animals

o”

Hygienic practices

14 NRS 202.2491, Smoking

o”

In-Use utensils

34

Utensils properly handled

39

Single use items not reused

19

Wiping cloths

101

Total

965 Total

1025

Note. C-C = Cross-Contamination See appendix B for full violation description.
Violations were removed from final analysis.

Analysis o f all Violations
Analvsis bv Grade
Each inspection was categorized by grade with a ‘B ’, ‘C ’, or ‘other/not listed’
based on the information contained within the restaurant inspections. The data collected
resulted in significant amounts o f each grade (‘B ’= l 16, ‘C ’=75), which were then
analyzed with each violation to determine the impact the violations have on the resulting
restaurant grade. Table 6 shows the 14 specific violations that have a statistically
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significant impact (a < .05) on the determination o f grade within the food establishment,
with nine o f those violations based on employee behavior (Appendix C displays the full
results o f this analysis). It is possible to analyze the data further in order to determine
probability factors for each violation. These probability factors could then be used as a
model to forecast the chance o f receiving a predetermined grade based on whether a
specific violation is noted.
Analvsis bv Status
In addition to analyzing the data by grade, analysis was also completed based on
the status o f the food establishment. Status was separated into three options determined
by the information contained on the 191 restaurant inspections. The three options
consisted of ‘active’, ‘closed’, or ‘other/not approved’. For an establishment to be coded
as closed, the health inspection would have an attachment that says “establishment closed
due to substantial health violations”, while active coding resulted from those without the
closed determination, and other/not approved was specific to an establishment applying
for transfer o f ownership. The amount o f data for each status is significant, with the
exception o f ‘other’ (Active = 174, Closed = 16).
Table 7 shows the 13 specific violations that have a statistically significant impact
(a < .05) on the determination o f status o f the food establishment, with eight o f those
violations based on employee behavior (full results located in Appendix C). As with the
analysis by grade, probability factors can also be figured for the status o f the foodservice
establishment. O f notable difference between grade and status is the significance o f
specific violations that are either consistent between the two categories or exclusively
significant to one category or the other. For example, variables 5 (Proper cooling), 6-2
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Table 6
SPSS P robit Results by Grade

Violation

Est.

1. Food from approved sources “

SE

Z

S ig .’

-.254 .041 -6.233 .000"

Conf Interval
-.334

-.174

5. Proper cooling o f food “

.091 .030

3.068

.002

.033

.149

6-2. 155° minimum: Ground meats “

.267 .068

3.936 .000"

.134

.401

6-4. TDZ < 4 0 ° o r> 14 0 °“

.073 .019

3.894 .000"

.036

.110

-1.45 .148 -9.774 .000"

-1.742

-1.160

.050

.117

.004

-.078

-.015

3.920 .000"

.034

.102

.002

-.074

-.016

2.421

.015

.008

.073

24. Test kits & thermometers

-.057 .024 -2.395

.017

-.103

-.010

28. Approved food contact surface

-.032 .015 -2.100

.036

-.062

-.002

8. Prechilled ingredients “
11-1. C-C from food “

.084 .017

11-3. C-C from chemicals “

4.867 .000"

-.047 .016 -2.916

12. Handwashing “

.068 .017

13. Handwashing facilities

-.045 .015 -3.062

14. Clean food contact surfaces “

.040 .017

29. Food grade plastic

.055 .023

2.398

.016

.010

.100

31. Nonfood surfaces maintained

.080 .015

5.258 .000"

.050

.109

Note. C-C = Cross-Contamination Employee behavior based violations
value less than 0.001
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a < .05,

P-

(Foods requiring 155°) and 28 (Approved food contact surfaces) were significant for
grade while variables 19 (Required labels and signs) and 34 (Pest control) were
significant for status. Continued analysis would need to be conducted to determine the
ultimate significance o f these items in determining the resulting grade or status o f the
foodservice establishment. Additionally, with the exception o f variable 28 (Approved
food contact surface), the other four exclusive violations are employee behavior based.
Analvsis bv Tvpe
Each restaurant inspection was categorized by its type o f food establishment. The
types were listed as full service, limited service, specialty, bar/tavem, or other; and the
counts for each type are large enough to allow for statistical inference based on the
resulting analysis (Full Service = 76, Limited Service = 83, Specialty = 16, & Bar/Tavern
= 16). Table 8 shows the nine specific violations that are statistically significant (a < .05)
based on the type o f food establishment being inspected, with four o f those violations
based on employee behavior (Full results o f analysis located in Appendix C). Based on
these results, it can be determined that the violations that significantly impact the type o f
establishment are primarily contingent on factors outside o f the control o f employee
behavior. Even though there are four violations based on employee behavior, violation
12 (handwashing), which is listed in the literature as an important factor in keeping food
safe is on the accept/reject line o f being statistically significant (a = 0.05). It is possible
that handwashing would not be a significant indicator for the type o f restaurant being
inspected.
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Table 7
SPSS Probit Results by Status

Violation
1. Food from approved sources “
6-4. TDZ < 4 0 ° or > 1 4 0 ° “
8. Prechilled ingredients “
11-1. C-C from food “
11-3. C-C from chemicals “
12. Handwashing “
13. Handwashing facilities

Conf Interval

Est.

SE

Z

S ig .’

-.341

.041

-8.379

.000"

-.421

-.262

.061

.018

3.413

.001"

.026

.096

-1.301

.138

-9.407

.000"

-1.573

-1.030

.041

.017

2.396

.017

.007

.074

-.037

.016

-2.290

.022

-.068

-.005

.044 .017

2.673

.008

.012

.077

-.062

.014

-4.307

.000"

-.090

-.034

.060

.016

3.721

.000"

.028

.092

19. Required Labels & Signs “

-.032

.016

-1.967

.049

-.064

.000

24. Test kits & thermometers

-.056

.024

-2.353

.019

-.102

-.009

29. Food grade plastic

.073

.023

3.201

.001

.028

.118

31. Nonfood surfaces maintained

.058

.015

3.882

.000"

.029

.088

-.033

.016

-2.104

.035

-.064

-.002

14. Clean food contact surfaces “

34. Pest control

Note. TDZ = Temperature Danger Zone C-C = Cross-Contamination Employee
Behavior Based Violations,

a < .05, ** P-value less than 0.001
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Table 8
SPSS P robit Results by Type

Violation

Est.

5. Proper cooling o f food “

SE

Z

S ig .'

C onf Interval

.060

.029

2.058

.040

.003

.118

6-1. 165° minimum; Poultry “

-.119

.044

-2.710

.007

-.206

-.033

12. Handwashing “

-.032

.016

-1.960

.050"

-.064

.000

14. Clean food contact surfaces “

.063

.017

3.831 .0 0 0 " '

.031

.096

16. Water source

.073

.032

2.273

.023

.010

.136

24.Test kits & thermometers

.075

.024

3.152

.002

.028

.122

-.035

.014

-2.469

.014

-.063

-.007

.040

.015

2.763

.006

.012

.069

-.046

.019

-2.406

.016

-.083

-.009

35. Lighting & ventilation
36. Plumbing & fixtures
38. Living quarters

value = 0.4995

Stata Probit/Dprobit Analysis
In order to verify the results obtained through the use o f SPSS, the data were
analyzed by using the Stata Statistical software program. The results o f the Stata analysis
show the progression that the data took during the probit/dprobit computations in
determining the statistical significance each variable has on whether an establishment
would receive a ‘B ’ grade instead o f a ‘C ’ grade from the inspection. Stata, The data
Analysis and Statistical Software states in relation to probit and dprobit:
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probit fits a maximum-likelihood probit model.
dprobit fits maximum-likelihood probit models and is an alternative to probit.
Rather than reporting the coefficients, dprobit reports the marginal effect, that is,
the change in the probability for an infinitesimal change in each independent,
continuous variable and, by default, reports the discrete change in the probability
for dummy variables, probit may be typed without arguments after dprobit
estimation to see the model in coefficient form (“Stata Help”, 2007).
Table 9 shows the 19 violations that were chosen for their statistical significance
(a <0.10) in this probit analysis. Violation 6-2 (155° minimum; Ground meats), 8
(Prechilled ingredients), and 15 (Sewage disposal) were dropped from the computation
for their “0 predicts failure perfectly”. In addition, variables 3, 6-3, 17, 39, and 40 were
drop from the computations because o f collinearity, which means that these variables
contain some degree o f redundancy/overlap, determined as a failure to contribute in a
meaningful way to the study (Johnson & Wichem, 2007). The variables which were
deemed not significant (a > 0.10 ) were analyzed for their likelihood o f impacting the
results o f the test. A Chi-square test for redundancy was performed on variables 2, 7, 9,
21, 22, 24, 25, 27, 28, 29, 30, 32, 33, 34, 35, 36, 37 and resulted in an 85.64% likelihood
of having no affect on the determination o f a ‘B ’ grade on the establishments’ health
inspection. Removal o f these variables resulted in a modified probit analysis based on a
new change in Z-value and significance for each item. Table 10 shows the results o f this
new analysis, where 17 o f the original significant violations contributed to an equation
predicting the probability o f getting a grade o f B instead o f C, after the Chi-square test
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for redundancy were performed. Violations 11 -3 and 38 were determined to be
insignificant, which resulted in their removal from model.
Upon removal o f violations 11-3 (Cross-Contamination Chemicals) and 38
(Living quarters), the probit analysis was performed again to ensure that the remaining 17
violations were still rated as significant from the calculations. Table 11 displays the
breakdown o f each violation that was removed based on the Chi-square test for
redundancy and lists the violations status as employee or non-employee behavior based.
The final stata probit test (see table 12) shows four violations which are
significant at a < 0.05, while the final 13 violations are significant at a < 0.01. For this
final test, the 17 violations were analyzed through dprobit, which results in the report o f
marginal effects within the model. Within the dprobit test, stata determines the effect a
change in each variable causes on the entire model. In this case, the dummy variable is
discreetly changed from 0 to 1 to analyze the overall effect and to determine the
probability of that variable affecting the results o f the restaurant inspection. In evaluating
each o f these tests, it is important to note that the negative coefficients from the Stata
probit analysis means that the individual violation listed actually reduces the likelihood of
receiving a grade o f B rather than a grade o f C.
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Table 9
Stata Probit Results P art 1

Violation

Coef.

SE

1. Approved sources “

-2.485

4. Holding equipment

P>|z|

Conf. Interval

1.334 -1.86

0.063

-5.101

-1.206

0.507 -2.38

0.017

-2.200 -0.213

5. Proper cooling o f food

-3.284

1.674 -1.96

0.050

-6.565 -0.002

6-4. TDZ < 40° or > 140°“

-2.698

0.670 -4.02

0.000

-4.012 -1.383

10. Suitable thermometers

-2.158

0.746 -2.89

0.004

-3.621 -0.695

11-1. C-C from food

■1.532

0.596 -2.57

0.010

-2.701 -0.364

11-2. C-C from employees

-0.742

0.397 -1.87

0.062

-1.521

0.036

11-3. C-C from chemicals

-0.770

0.556 -1.38 0.166

-1.860

0.320

11-4. C-C from improper storage

-0.734

0.480 -1.53 0.126

-1.677

0.207

12. Handwashing

-2.260

0.613

-3.69

0.000

-3.462 -1.059

13. Handwashing Facilities

-1.705

0.486 -3.51

0.000

-2.658 -0.752

14. Clean food contact surfaces

-2.169

0.622 -3.49

0.000

-3.389 -0.950

16. Water source

-2.288

0.954

-2.40

0.017

-4.159 -0.417

18. Food stored off floor

-1.163

0.563

-2.06

0.039

-2.268 -0.058

19. Required labels & signs

-1.144

0.460 -2.49

0.013

-2.046 -0.243

20. Health cards

-1.044

0.535

-1.95

0.051

-2.093

26. Single use items not reused

-1.981

0.945

-2.10

0.036

-3.834 -0.128
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z

0.130

0.004

Violation
31. Nonfood surfaces maintained
38. Living quarters

Coef.

SB

z

?>|z|

Conf. Interval

-0.913

0.473

-1.93

0.053

-1.840

0.013

1.634

0.850

1.92

0.055

-0.033

3.301

Note. TDZ = Temperature Danger Zone C-C = Cross-Contamination® Employee
Behavior Based V iolations/ Items with a ~ 0.10 were left in for second probit analysis to
see if they are significant

Table 10
Stata Prohit Results Part II
Violation

Coef.

SB

z

P>|z|

Conf. Interval

1. Food from approved sources ®

-2.053

0.976 -2.10

0.035

-3.967

-0.139

4. Holding equipment

-1.201

&392

-3.06

0.002

-1.971

-0.431

5. Proper cooling o f food ®

-2.684

1.234 -2.18

0.030

-5.103

-0.265

6-4. TDZ < 4 0 ° o r > 140° =

-2.273

0.468

-4.85

0.000

-3.192

-1.354

10. Suitable thermometers

-1.809

0.586

-3.09

0.002

-2.959

-0.660

11-1. C-C from food =

-1.119

0.431

-2.59

0.010

-1.965

-0.273

11-2. C-C from employees =

-0.858

0.313

-2.74

0.006

-1.472

-0.244

11-3. C-C from chemicals =

-0.548

0.407 -1.34

0.179*

-1.346

0.250

11-4. C-C from improper storage =

-0.846

0.361

-2.34

0.019

-1.555

-0.137

12. Handwashing =

-1.690

0.405

-4.17

0.000

-2.486

-0.895

13. Handwashing facilities

-1.279

0.365

-3.50

0.000

-1.996

-0.562
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Violation

Coef.

SE

z

P>|z|

Conf. Interval

14. Clean food eontaet surfaees ®

-1.926 0.461

-4.18

0.000

-2.830

-1.022

16. Water souree

-1.852

0.775

-2 3 9

0.017

-3.371

-0.333

18. Food stored off floor ®

-1.472

0.435

-3 3 8

0.001

-2 3 2 6

-0.618

19. Required labels & signs ®

-1.161

0.347 -3.34

0.001

-1.843

-0.480

20. Health cards ®

-1.363

0.425

-3.20

0.001

-2.198

-0.528

26. Single use items not reused ®

-1.876 0.636 -Z95

0.003

-3.124

-0.628

31. Nonfood surfaees maintained

-1.052

38. Living quarters

0326

-3 3 2

0.001

-1.693

-0.412

0.134 0.468

0.29

0.774*

-0.784

1.053

Note. TDZ = Temperature Danger Zone C-C = Cross-Contamination Employee
Behavior Based Violations, * Items with a > 0.10 were removed after this second test.

Table 11
Variables removed fo r redundancy
Deseription

E or NE ® Deseription

E or NE

2. Wholesomeness

NE

29. Food grade plastie

NE

7. Proper thawing o f PHFs

E

30. Nonfood surfaees

NE

32. Toilet faeilities

NE

9. Proper Temp, for perishables

E

11-3. C-C from ehemicals

E

33. Garbage storage & removal E

21. Hygienie praetiees

E

34. Pest eontrol
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NE

Description

E or NE

Deseription

E or NE

22. In-use utensils

E

35 Lighting & ventilation

NE

24. Test kits & thermometers

NE

36 Plumbing & fixtures

NE

25. Utensils properly handled

E

37 Floors, walls, & ceilings

NE

27 Clean wiping cloths

E

38 Living quarters

NE

28. Approved food eontaet

NE

surfaees
Note. C-C = Cross-Contamination ®E = Employee behavior based NE = Non-Employee
behavior based

Table 12
Stata Final Analysis fo r Probit
Coef.

SE

z

P>|z|

Conf. Interval

1. Food from approved sources ®

-2.330

0.935

-2.49

0.013

-4.164

-0.496

4. Holding equipment

-1.131

0.381

-2.97

0.003

-1.879

-0.384

5. Proper cooling o f food ®

-2.723

1.169

-2.33

0.020

-5.015

-0.432

6-4. TDZ < 4 0 ° o r > 140°®

-2.323

0.478

-4.85

0.000

-3.261

-1.385

10.Suitable thermometers

-1.876

0.582

-3.22

0.001

-3.018

-0.734

11-1. C-C from food ®

-1.041

0.422

-2.46

0.014

-1.870

-0.212

11-2. C-C from employees ®

-0.854

0.308

-2.77

0.006

-1.458

-0.249

11 -4. C-C from improper storage ®

-0.894

0.360

-2.48

0.013

-1.600

-0.188

Violation
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Violation

z

P>|z|

Conf. Interval

0.404

-4.2

0.000

-2.494

-0.907

-1.291

0.369

-3.5

0.000

-2.015

-0.568

14. Clean food eontaet surfaees ®

-1.848

0.451

-4.09

0.000

-2.734

-0.962

16. Water souree

-1.744

0.760

-2.29

0.022

-3.236

-0.253

18. Food stored o ff floor ®

-1.496

0.436

-3.43 ■0.001

-2.352

-0.641

19. Required labels & signs ®

-1.230

0.343

-3.59

0.000

-1.902

-0.558

20. Health cards ®

-1.317

0.415

-3.17

0.002

-2.131

-0.503

26. Single use items not reused ®

-1.782

0.614

-2.9

0.004

-2.987

-0.576

31. Nonfood surfaees maintained

-1.037

0.322

-3.22

0.001

-1.668

-0.405

Coef.

SE

12. Handwashing ®

-1.700

13. Handwashing faeilities

Note. C-C = Cross-Contamination ®Employee Behavior Based Violations, TDZ =
Temperature Danger Zone

Table 13 displays the results o f the dprobit analysis for violations based on
inspection grades determined to be recorded as a ‘B ’ grade. The “dP/dx” in the table
reports the change in the probability for a marginal change in each continuous
independent variable and for discrete changes within the dummy independent variables
(from 0 to 1) and evaluated at the mean independent variables. As a result, the 17
violations listed in table 13 will ultimately affect the probability o f an establishment’s
health inspection grade at a rate o f 32.97% to 69.33%, based on which violation the
establishment receives. A total o f 12 violations within the dprobit analysis are considered
as being controlled by employee behavior. While only accounting for 64.84% (Pseudo
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R^) o f the results the dprobit analysis is predicted to determine the ultimate probability o f
receiving a grade o f ‘B ’ on the health inspection at 46.55% (table 13). The marginal
effects o f each variable listed on table 9 can be used to determine the probability o f
receiving a grade o f ‘B ’, based on receiving the specific violation. Based on this
information, violations 5 (proper cooling), 6-4 (temperature danger zone), 10 (suitable
thermometers), 12 (hand washing), and 14 (wash and sanitize food contact surfaces) each
have a probability greater than 50% o f resulting in a ‘B ’ grade, with violation 10 not
under direct control o f employee behavior.

Table 13
Stata dprobit Analysis fo r grade o f B
Violation

dF/dx*

SE

z

P>|z|

X bar Conf.lnterval

1. Food from approved sources ®

.487

.068

2.49

0.013

.034

.621

.353

4. Holding equipment

.417

.121

2.97

0.003

.362

.655

.179

5. Proper cooling o f food ®

.525

.064

2.33

0.020

.058

.652

.398

6-4. TDZ < 40° or > 140°®

.693

.084

4.85

0.000

.313

.858

.527

10. Suitable thermometers

.512

.079

3.22

0.001

.117

.668

.356

11-1. C-C from food ®

.374

.124

2.46

0.014

.235

.618

.130

11-2. C-C from employees ®

.329

.111

2.77

0.006

.509

.547

.111

11-4. C-C from improper storage ®

.341

.124

2.48

0.013

.421

.585

.097

12. Handwashing ®

.554

.089

4.20

0.000

.274

.729

.380
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Violation

dF/dx*

SE

z

P>|z|

X bar Conf.lnterval

13. Handwashing facilities

.480

.119

3.50

0.000

.519

.714

.247

14. Clean food contact surfaces ®

.616

.106

4.09

0.000

.735

.824

.407

16. Water source

.459

.093

2.29

0.022

.049

.642

.275

18. Food stored off floor ®

.476

.096

3.43

0.001

.176

.665

.287

19. Required labels & signs ®

.435

.100

3.59

0.000

.274

.633

.237

20. Health cards ®

.448

.105

3.17

0.002

.220

.655

.240

26. Single use items not reused ®

.487

.086

2.90

0.004

.093

.656

.317

31. Nonfood surfaces maintained

.395

.112

3.22

0.001

.524

.614

.175

obs. P

.568

pred. P .465 (at x-bar)
Note. TDZ - Temperature Danger Zone C-C = Cross-Contamination Employee
Behavior Based Violations, * dF/dx is for discrete change o f dummy variable from 0 to 1,
z and P>|z| correspond to the test o f the underlying coefficient being 0

Results o f Research Question
As was stated at the beginning o f this paper, the purpose o f the paper is to
determine whether employee behaviors or non-employee behaviors have a more
significant effect on health inspection grades given by the Southern Nevada Health
District. In each o f the tests conducted, it was determined that employee behavior based
violations resulted in a higher probability o f affecting the overall grade of the
establishment. The SPSS results gave a breakdown o f each violation’s impact on the
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grade and status o f the establishment, while the Stata results created a probability model
to use in determining whether an establishment will receive a grade o f B instead o f a C,
and based on the violations that were significant in determining the stated outcome. It is
therefore concluded that this study has confirmed the hypothesis that employee behaviors
have a greater impact on health inspection grades than non-employee behaviors.
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CHAPTER 5

CONCLUSION AND IMPLICATIONS
The purpose o f this master thesis was to examine the restaurant health
inspections violations that affect the overall grades o f a food establishment and determine
which types o f violations, either employee behavior based or non-employee behavior
based, had a greater impact on the resulting grades. A total o f 191 restaurant health
inspections with grades o f ‘B ’ and ‘C’ were gathered from the Southern N evada Health
District (SNHD). Each inspection was randomly chosen by the staff o f the SNHD without
consideration o f name, location, type of ownership, and who performed the inspection.
The results o f this research can increase knowledge about how the behaviors o f
employees affect health inspection grades for establishments within the foodservice
industry, as well as give health inspectors o f the SNHD a basis for determining how to
advise establishments of methods to improve their overall health inspection score.

Summary o f Findings
The categories o f food establishments reviewed in this study were consistent with
the proportion o f types found nationally and could be considered a representative sample
based on the results collected. However, the results may have been more representative o f
Southern Nevada if more inspections were taken from bars/tavems because this locality
may have a larger than average number o f drinking places. In addition, while the
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restaurant inspeetion report is designed for use in Southern Nevada, the types o f
violations listed are similar in seope to those o f other jurisdietions (Jones et al, 2004). It
is therefore important to foeus on the eause o f the violation instead o f solely on the
deseription o f the violation itself.
The SPSS statistieal program assisted in determining the signifieanee that eaeh
violation listed on the SNHD restaurant health inspeetion form had on affeeting the
overall grade, status, and type o f restaurant that was inspeeted. Statistical significance
was established when the P-value o f the variable was determined to be less than the alpha
level (a < .05), which established that there was a relationship between the independent
and dependent variables. The overall impact o f these results shows that a relationship
does exist for approximately 75% o f the results based on grade, status and type. Some
violations were the signifieant for all categories; however, there were some violations,
such as the proper eooling o f foods (violation 5) and requiring a minimum internal
temperature o f 155°F (violation 6-2) whieh were signifieant in affeeting the grade o f the
establishment, while required labels and signs (violation 19) and proper pest eontrol
proeedures (violation 34) were signifieant in affecting the status o f the establishment. The
overall impaet o f each violation was not able to be studied in SPSS, whieh is the reason
the data were analyzed again using Stata. However the results obtained from SPSS were
able to show the relationship that the violations based on employee behavior did affeet
the results of a restaurant health inspection.
The results o f the Stata statistical evaluation program were used to create a model
that could predict the probability that a violation would result in a grade o f ‘B ’, based on
discrete changes within the variables. The signifieanee o f eaeh violation was challenged
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using the Stata program to determine if it was truly signifieant or an evaluative outlier
pretending to be signifieant. The ultimate results agreed with SPSS in that approximately
75% o f the signifieant violations were related to employee behavior, even though the
actual violations included some differenees between the two statistieal programs. While
SPSS determined that foods requiring minimal internal temperatures o f 155°F (violation
6-2) were statistically significant in affecting the grade o f the establishment, Stata
determined that keeping foods out o f the temperature danger zone (40°F to 140°F)
(violation 6-4) was more significant in this case. As a result, the differences in the results
from SPSS and Stata show how the programs handle the information presented.
This study also showed that the five items assoeiated with foodbome illness, as
listed by the Centers for Disease Control and Prevention (CDC), are signifieant indieators
o f affeeting the health inspeetion grade o f a food establishment. These signifieant items,
listed with the marginal effeet eaeh has on the grade o f a food establishment inelude, food
obtained from approved sourees (48.76%), failure to properly refrigerate a ‘potentially
hazardous food’ (69.33%), failure to adequately elean and sanitize kitehen utensils and
equipment (61.6%), and improper storage o f food (34.13%). The fifth item, proper
hygienic practices, includes the proeedure for hand washing by employees, whieh results
in a 55.47% marginal effeet on the probability o f whether the food establishment would
reeeive a grade o f a ‘B ’ or not.
Based on the literature and the results o f this researeh, employee behavior will
significantly impact the grade results o f foodservice health inspections. In particular, this
research confirmed that the five risk factors associated with foodbome illness are still a
eoneem for foodserviee establishments when compared to the studies from CDC, 2000;
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FDA Retail Food, 2000; and Managing Food Safety, 2006. Additionally, this study also
confirmed that the common practice o f inadequate handwashing and poor personal
hygiene, which contributes to foodbome illness in foodservice establishments, is a
significant factor within foodservice operations (Pragle et ah, 2007). As a result, this
study has provided some vital information in the ultimate fight against foodbome illness
outbreaks. With a better understanding o f which employee behaviors affect the grade o f
health inspections, studies can be conducted to see the overall impact that training and
reinforcement has on the incidence o f foodbome illness outbreaks.

Limitations
It should be noted that 6.8% (n = 14) o f the health inspections were unusable and
dropped from the statistical analysis based on grade because the form did not contain a
final grade for the establishment. This was primarily because the inspector changed the
status o f the establishment from active to closed. However some inspectors listed the
grade the establishment would have received if they had not closed the establishment,
which ultimately affects the results o f this study because the inspectors were not
uniformly applying the grades and status to all restaurant inspections.
Other items that affected the results o f the SPSS analysis include the demerit
versus grade inconsistencies. Generally, demerit totals from 0 to 10 will result in a grade
o f ‘A ’, while a demerit total o f 11 to 20 would result in a grade o f ‘B ’. ‘C ’ grades are
listed as demerit totals o f 21 to 40 on the health inspection (Regulation 96, 1999, p. 40);
however, inconsistencies appeared when grades o f ‘B ’ where given for demerit totals
listed within the ‘C’ category. Table 14 shows an example o f this limitation in detail.
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Table 14

Inconsistent Grade Example
Location *

Demerits Posted

Grade Posted

■ 15

Demerits Earned ^

Grade Earned ‘

11 C

11 B

55

15

c

18 B

58

15

c

15 B

75

16

c

16 B

99

10

c

10 B

116

40

c

44 CLOSED

117

16 B

20 C

130

40 C

43 CLOSED

175

19 B

21 C

Note. ®Number loeation o f restaurant data

Seore and Grade offieially posted

Seore and

Grade based on evaluation o f health inspections

Additionally, the SNHD regulation 96 states, in regards to grades that:
1. Grades o f establishments shall be as follows:
a. Grade A. An establishment having a demerit score o f not more
than 10.
b. Grade B. An establishment having a demerit score o f more than 10
but not more than 20.
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c. Grade C. An establishment having a demerit seore o f more than 20
but not more than 40.
2. A food establishment that has reeeived Grade C may, in aceordance with
the provisions o f Subsection 3 o f NRS 446.880, be closed.
3. Notwithstanding the grade eriteria established in Subsection la., whenever
a second consecutive violation o f any item o f 2 or more demerit points is
diseovered, the permit for sueh establishment shall be downgraded to the
next lower grade.
4. Immediately following each inspection, the Health Authority shall post the
appropriate grade based upon the inspection findings and the eondition o f
the faeility at the time o f inspeetion.
5. Removal o f a grade eard by individuals other than the Health Authority
could result in suspension o f the Health Permit. (1999, pp. 40 - 41)
One final limitation is that this study was limited to information gained from the
Southern N evada Health District and so the results are not automatically generalizable
nationally.

Future Research
Further researeh should be condueted on the limitation o f grade inconsisteneies to
determine its ultimate validity, as this study evaluated the impaet o f the health inspection
violations on ‘B ’ grades only. The future research should study the impact o f each
violation on whether the establishment is eontinually aetive or closed due to excessive
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violations. Utilizing the probit/deprobit regression would enable the researchers to
continue developing the model depicted in this thesis.
Another form of future research could evaluate the correlation o f each violation
between the grade and status o f the establishment. This would be able to provide a
meaningful interpretation o f how the grade and violations affect whether an
establishment remains open or is closed due to a substantial health violation.
Future research could also stem from trying to determine when and how often
these regulations are actually enforced and the results that enforcing these regulations
would have on the results o f future studies. Another suggestion would be to collect and
test an increased amount o f data to determine the affects o f violations on grades o f A and
C, in addition to performing extensive analysis with regard to the status o f the restaurant
after the health inspection. Increases in the amount o f data collected could be obtained
from the SNHD or a more extensive study could collect data from other localities such as
New York, Los Angeles, or Chicago. The impact o f demerits, which give more weight to
certain violations, could also be analyzed to determine its affect on the grade and status of
a foodservice establishment. Additionally, some o f the limitations discussed in this paper
could provide excellent opportunities for future research, such as determining the effect
o f inspector bias or emotional state when the inspection occurred. This could lead to a
finding o f whether the mood o f the inspector affects the grade given to a foodservice
establishment.
Finally, the results o f this study could be used to create training modules to
determine if the employee behaviors found to significantly impact the health inspection
grades could be diminished through a basis o f continual education. The aspect o f

55

continued education for foodservice workers would require establishments to invest more
time and money into their employees, which would cause the establishment to be more
inclined to retain employees rather than treat them as an expendable resouree. This future
study would also assist in determining what if any motivating factors contribute to
employee behaviors within a food establishment. As stated in the literature review,
studies have shown a eorrelation between training and increases in inspection scores
(Schilling et al., 2002/2003), even though most behaviors returned to pre-training status,
this future research could be used as a basis to study the effects o f continual education on
inspection scores. Consistent and eontinual training is an issue for some establishments
(Pragle et ah, 2007); however, most studies have foeused on the affects o f training and
not on reinforcement of the training material (Mitehell et ah, 2007).

Conelusions
It has been determined that restaurant health inspections are a good measure of
the sanitary conditions within a foodservice establishment. The literature review
contained a brief review of food codes, food sanitation eertifieations, and employee
behavior in relation to the restaurant inspection reports. This study took the restaurant
health inspeetions from the Southern Nevada Health Distriet and separated the violations
into eategories o f employee behavior based and non-employee behavior based. It was
hypothesized that the employee behavior based violations would have more of an effeet
than non-employee based violations on the resulting grade and status o f the foodservice
establishment. The data analysis o f the violations based on the resulting grade and status,
processed through SPSS, resulted in a confirmation o f the hypothesis. Additionally, the
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data analysis o f violations based on whether the establishment would receive a grade o f B
instead of a grade o f C, which was processed through Stata, also resulted in a
confirmation o f the hypothesis. It can therefore be concluded that employee behavior
based violations significantly impact the grade and status o f a foodservice operation.
Ultimately, the results o f this research established a basic understanding o f the
employee behaviors that impact the foodservice inspection scores o f establishments
within the Southern Nevada area. In an area that catered to 38.9 million visitors in 2006,
an understanding o f the behaviors that lead to foodbome illness is vitally important for
the economy (2006 Las Vegas Year, 2007). W ith an estimated 76 million foodbome
illnesses annually in the United States, not utilizing this research to ensure that behaviors
are being modified could result in multitudes o f preventable illnesses. It is hoped that the
research and results contained in this report will be used to reinforce the notion that
employees are the issue and the solution to controlling the possibility o f foodbome illness
outbreaks.
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PA G E ,„. 1

SOUTHERN NEVADA HEALTH DISTRICT
>D ESTABLISHMENT INSPECTION FORM

FILE COP'i

ADDRESS

ESTABLISHMENT NAME

PERMIT NO,

..........

of

625 SHADOW LANE • LAS VEGAS, NEVADA
Telephone 759-1000 (24 Hours)

PGMGNWTBMMBI

TYPE AND CA

EKS

\

ACTN

DEMERITS

H IT H C O S

DATE

FH S

STATUS

ACTN

nFM EflllS GRD j STATUS

H IT U C D S

O fE

\

1TIME IN

■

i.,

T lM E O tK

\

Based on an inspection this day, the item ^^arked below identify the violation in operation or facilities which must be corrected by the next routine inspection or such shorter period of time
as may be specified in writing ^ the Health Ayttrority, Failure to comply with tliis notice may result in Immediate suspension of your permit or downgrading of the eslaUishmenL An op p o r^'
nity for an appeal will be provided if a written r^ u e s l for a hearing is filed with the Health Authority within the period of time established in this notice for the correction of viola

P a r t I: R e d C r i t i c a l i t e m s

T h e s e it e m s r e l a te d ir e c tly t o t h e p r o te c ti o n o f t h e p u b li c f r o m f o o d b o m e il ln e s s . T h e s e it e m s a r e N O T N E G O T IA B L E A N D M U S T

Zc

CORRECTED.

R e p e a t e d v i o l a t i o n s o f a n y R E D IT E M m a y l e a d t o e n f o r c e m e n t a c t i o n s b e i n g i n i t i a t e d o r p e r m i t s u s p e n s i o n .
1. Foods obtained Irom approved sources, ftcperlykleiililled.

6
6
T

\

2, Foods W tdesom e, not spoiled or aAjHerated

\

3. Persons w ti boils, Inlecied wounds, respiratory h ledions or olher co m fruW b le
4, Adequate hot and cold h id in g equÿrneot present; property designed, insntained.'^gd c ^ t e d .

4

5, Hot potentiaïy hazardous foods iPHFs) rapidly coded by approved methods,

ÎÔ

!«P
_ . ........................... \

4

T

11p . Foods protected Iroif ctos^soerffamination by çfii^icals.

4

\

l

6-3, A# pork O 'any food containing pork cooked to an intern^ tenH*rature N 15.7T or above.

\

|

^

T

15, Sewage disposeçpirüo puNic sewer or approved lactkty. No cross-connections. No back sipltcnage.

6

16, Hot and coid/fm iing water as reqi^red. From approved source.

6

/

\
----------------- V

v io w n o N

”

r

\

\

^

A \

............................... .......................

1\ \
I\
/ /
.

,

4

14, Kitchenware and lood,fm tact surfaces of equipment property cleaned, sanitized, and air dried.

5

\ / '

T

repar, apprcwed soap. dispoMble tm Ms,

( |n d w aste receptacles p rg y W .

)( 6

\

6-4, All PHFs, M d at 4<PF or coWei, at 1 4 W or hotter, except during necessary preparation procedures,

13. w ^ H ia n r h B s h in g la c ,l itk s ,^ n accesM Ie and h ^

6

,'

6-2, Ground, fabncaled, and restructured meats cooked Ihrougboul to 155T.

fTEMir

6

\lia n d lig raw.anlmal products, a n ^ e r w i s e contaminating their hands. Adequate lacities

6-1. AS poultry, pouttry stuping, slutted meats, slutting tontaming meats, c a sserc to containing PHFs a n d \

7, Potentially hazardous loods properly thawed.

4

Foods protected frorqpJoss-contamhationAif pfoper storage.
l a Food wodrers properly washing h an d q^ rou gh iy alter u sn g toilet, coughing, eating, srr.oking. alter

__T.

m W s c o d m n g p o te n t,h a z a n k u s food cooked lo an mtemal lem p m tw e of 185V,

3

11-2. Foods protected t o p cross-contamination by f o o d ^ le r s .

'r''

iiorn

2

/

11-1 Foods protected frqnpmks-contanànalion by raw m e a B /|W ry , lish, seafood, and raw eggs.

11
.

a

9. Perishable foods at propepfCmperalure.

10. Suitable thermomfflÿe'fsierii. cooler, ovoi) provided, ad e q ig tfa n d .u sed

disease propeiiy restricted,
\

8, PotenflaBy hazardous salads ytllBngs made witti precNlled ingredienjt'

/

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - :- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1
,
C O R R EC TIO N /CO RRECTIO N DATE

y
/I

...........................................

\

\

\

P a r t II: B l u f i l t c m s — E s t a b l i s h m f i n t S a n h c t i o n . D e s i g n a n d M R in tG n a n C G T h e s e it e m s r e l a t e t o m a in te n a n c e o f m o d s e r v ic e o p e r a t i o n s a n d c l e a n l in e s s . V io la tio n s o f t h e s e it e m s
s h o u ld b e c o r r e c te d b y t h e n e x t r e g u la r in s p e c tio n o r a c o m p lia n c p s c h e d u l e m a y b e e s ta b lis h e d b y t h e H e a lth A u th o rity . R e p e a te d v io la tio n s m a y le a d to e n f o r c e m e n t a c tio n s .
17. F ntds an d y ^ e la b te s property w aslw d prior to serving.
18,

J

2

/

F o od sst(# ftdo ftth e(|O Q f_ .,----- /

19, R equired labels on food, containers r^food. Required
20. H ealth card s current o n all loodftatjrtfers,

'

%). Nonfood contact s u rfa c \p ro p e t1 y constructed a n d Installed.

1

3 t. Nonfnod contact surfaces ^

1

cooking devices m aintained an d d ea n.

32. Toilet fadlHies for em ployees Adequate, convenient, d e a n , a n d in good repair. Covered tn s h ca n s
provided. D oors self-closing,

/

21. A ccepfâble hygienic p ra c tic e ÿ d é s n outer çarnÿrtfe; proper trair restraints used.

T

33. G arbage storage an d rem oval, a d e p t e an d kept clean. G arbage containers clean, p est proof,

22. In-<rse u t e n s ü s ^ e r i y lf a n d l e d a n d s lo r e d r ^

1

,

nonabsofbeni, a n d covered. lAfash a r e ^ le w t a n d m a h tained .
34. Effective m easu res to control pests, P e.< rt\ntrnl d evices m aintained.

F

35, Lighting an d 'ventilation a s required, v en lilE ^ p ho ods, and lifters clean ed and m aintained property.

1

24, A ccurate therm om eters, cherrijcSi te sts kits, an d p ressure g au g e s p resent and v r o r t^ .

36, Ptim tw ig a n d fixtures property sized, in s ta lte d \p d makitainetl. Properly drained.

1

25, C lean utensils, eq u ip m e n l/m d single service item s praperty handled, stored and c i^ e n s o d .

37. Floors, walls, ceilings, properly constructed and .i r ^ l e d . In g o o d repair a n d d ea n .

1

26, S ihgle service item s ly /re u s e d .

38. living q uarters com ptetely separated Iram b o d service- No infant nr child ca re allow ed. Prem ises

1

. 23. Facilities for w ashing and sanitizing e ^ m e n t an d utensils approved, adequ ate, property constructed,
m aintained, op erated .

J

27. C lean wiping c l o t l ^ t o r e d in rm approved sanitizer, and restricted in use.

m ainlained free of Utter, tm n eccssaiy equipm enl. o r perbçnal effects.

. 28, A pproved f o o r ^ n ta c t surfaces sm ooth, easily d e a n a b k , properly conslm cted and indaB ed •
29. All plastic
ITEMS

ü flk

for food co ntact surfaces m ust b e o l approved food grade quality.

/

/

39, live anim ats only a s specified, u nder current R e g u la lio n s.\

1

40. Com pliance with N evada Revised S tatute 202.2491 reg a rd in ^ m o k ln g .

1

VIOLATION

c o r r e c t i o n I CORRECTION DATt.

.

/
/
/
ACCOMPLISHMENTS/'COMMENTS

1 AC:<NOV/l£OGEC 3V
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;

..... m
'
D EM ERITS

REVIEWED
BY
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VIOLATION DESCRIPTION BY NUMBER
Violation
Number

Description

Violation
Number

Description

1

Foods obtained from approved sources. Properly
identified

18

Foods stored off the floor.

2

Foods wholesome, not spoiled or adulterated

19

Required labels on food, containers o f
food. Required signs.

3

Persons with boils, infected wounds, respiratory
infections or other communicable disease
properly restricted

20

Health cards current on all
foodhandlers.

4

Adequate hot and cold holding equipment
present, properly designed, maintained, and
operated

21

Acceptable hygienic practices; clean
outer garments; proper hair restraints
used.

^

Hot Potentially hazardous foods (PHFs) rapidly
cooled by approved methods.

2 2

In-use utensils properly handled and
stored.

6-1

All poultry, poultry stuffing, stuffed meats,
stuffing containing meats, casseroles containing
PHFs and reheats containing potentially
hazardous food cooked to an internal
temperature o f 165°F.

23

Facilities for washing and sanitizing
equipment and utensils approved,
adequate, properly constructed,
maintained, operated.

6-2

Ground, fabricated, and restructured meats
cooked throughout to 155°F.

24

Accurate thermometers, chemical test
kits, and pressure gauges present and
working.

6-3

All Pork or any food containing pork cooked to
an internal temperature o f 155°F or above.

25

Clean utensils, equipment, and single
service items properly handled, stored
and dispensed.

6-4

All PHFs, held at 40°F or cooler, at 140°F or
hotter, except during necessary preparation
procedures.

26

Single service items not reused.

7

Potentially hazardous foods properly thawed.

27

Clean wiping cloths; stored in an
approved sanitizer, and restricted in
use.

g

Potentially hazardous salads or fillings made
with prechilled ingredients

28

Approved food contact surfaces
smooth, easily cleanable, properly
constructed and installed.

9

Perishable foods at proper temperature

29

All plastic used for food contact
surfaces must be o f approved food
grade quality.

10

Suitable thermometers (stem, cooler, oven)
provided, adequate and used.

30

Nonfood contact surfaces properly
constructed and installed.

11-1

Foods protected from cross-contamination by
raw meats, poultry, fish, seafood, and raw eggs.

31

Nonfood contact surfaces and cooking
devices maintained and clean.

11-2

Foods protected from cross-contamination by
foodhandlers.

32

Toilet facilities for employees
adequate, convenient, clean, and in
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good repair. Covered trash cans
provided. Doors self-closing.

Foods protected from cross-contamination by
chemicals.

33

Garbage storage and removal, adequate
and kept clean. Garbage containers
clean, pest proof, nonabsorbent, and
covered. Wash area clean and
maintained.

Foods protected from cross-contamination by
proper storage.

34

Effective measures to control pests.
Pest control devices maintained.

12

Food workers properly washing hands
thoroughly after using toilet, coughing, eating,
smoking, after handling raw animal products,
and otherwise contaminating their hands.
Adequate facilities.

35

Lighting and ventilation as required,
ventilation hoods, and filters cleaned
and maintained properly.

13

Suitable handwashing facilities, clean accessible
and in good repair, approved soap, disposable
towels, and waste receptacles provided.

36

Plumbing and fixtures properly sized,
installed, and maintained. Properly
drained.

14

Kitchenware and food contact surfaces of
equipment properly cleaned, sanitized, and air
dried.

37

Floors, walls, ceilings, properly
constructed and installed. In good
repair and clean.

15

Sewage disposed into public sewer or approved
facility. N o cross-connections, no back
siphonage.

38

Living quarters completely separated
from food service. No infant or
childcare allowed. Premises maintained
free o f litter, unnecessary equipment, or
personal effects.

16

Hot and cold running water is required. From
approved source.

39

Live animals only as specified, under
current Regulations

17

Fruits and vegetables properly washed prior to
serving.

40

Compliance with Nevada Revised
Statute 202.2491 regarding smoking.

11-3

jj ^

69

APPENDIX C

SPSS PROBIT ANALYSIS TABLES
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SPSS PROBIT ANALYSIS BY GRADE
Parameter

Estimate SE

Z

Sig.

Confidence Interval

1.

Food from approved sources

-.254

.041 -6.233

.000

-.334

-.174

2.

Wholesomeness

-.040

.024 -1.639 .101

-.088

.008

4.

Holding Equipment

.003

.017

.206

.837

-.029

.036

5.

Proper cooling o f food

.091

.030

3.068

.002

.033

.149

6-1.

165° minimum: Poultry

.023

.044

.532

.595

-.062

.109

6-2.

155° minimum: Ground meats

.267

.068

3.936

.000

.134

.401

6-4.

TDZ < 40° or > 140°

.073

.019

3.894

.000

.036

.110

7.

Proper thawing o f PHFs

.014

.022

.615

.539

-.030

.057

8.

Prechilled ingredients

.148 -9.774 .000

-1.742

-1.160

9.

Proper Temperature for perishables

.066

.040

1.637

.102

-.013

.144

10.

Suitable Thermometers

-.021

.022

-.959

.338

-.064

.022

11-1. C-C from food

.084

.017

4.867

.000

.050

.117

11-2. C-C from employees

-.001

.015

-.094

.925

-.031

.028

11-3. C-C from chemicals

-.047

.016 -2.916 .004

-.078

-.015

11-4. C-C from improper storage

.004

.015

.253

.800

-.026

.034

3.920

-1.451

12.

Handwashing

.068

:017

.000

.034

.102

13.

Handwashing Facilities

-.045

.015 -3.062 .002

-.074

-.016

14.

Clean food contact surfaces

.040

.017

2.421

.015

.008

.073

15.

Sewage disposal

-.154

.096 -1.601

.109

-.343

.035

16.

Water source

.034

.033

1.030

.303

-.030

.098

18.

Food stored o ff the floor

.006

.019

.334

.739

-.031

.043

19.

Required labels & signs

.000

.016

.024

.981

-.031

.032

20.

Health cards

-.026

.017 -1.527 .127

-.059

.007

21.

Hygienic practices

.020

.027

.734

.463

-.033

.072

22.

In Use Utensils

-.006

.018

-.303

.762

-.041

.030

23.

Approved facilities

-.034

.023 -1.489 .136

-.079

.011

24.

Test kits & thermometers

-.057

.024 -2.395 .017

-.103

-.010

25.

Utensils properly handled

.012

.019

.632

.527

-.025

.049

26.

Single use items not reused

.040

.024

1.666

.096

-.007

.088

27.

Wiping cloths

.021

.015

1.364

.173

-.009

050

28.

Approved food contact surface

-.032

.015 -2.100 .036

-.062

-.002

29.

Food grade plastic

.055

.023

.010

.100

71

2.398

.016

Parameter

Estimate SE

Z

Sig.

Confidence Interval

30.

Nonfood surfaces approved

.006

.017

.378

.705

-.027

.040

31.

Nonfood surfaces maint.

.080

.015

5.258

.000

.050

.109

32.

Toilet facilities

-.006

.020

-.294

.769

-.045

.034

33

Garbage storage & removal

.027

.020

1.326

.185

-.013

.067

34.

Pests control

-.021

.016 -1.329 .184

-.052

.010 ■

35.

Lighting & Ventilations

.014

.014

1.000

.317

-.014

.042

36.

Plumbing & Fixture

.002

.014

.146

.884

-.026

.030

37.

Floors, Walls, & Ceiling

.010

.015

.630

.529

-.020

.040

38.

Living Quarters

.000

.019

-.017

.987

-.038

.037

1

-.293

.027 -10.979 .000

-.319

-.266

2

-.365

.040 -9.049 .000

-.405

-.324

3

-.429

.057 -7.548 .000

-.485

-.372

Intercept(b)
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SPSS PROBIT ANALYSIS BY STATUS
Parameter

SE

Estimate

Z

Sig.

Confidence Interval

1.

Food from approved sources

-.341

.041

-8.379

.000

-.421

-.262

2.

Wholesomeness

-.032

.024

-1.345

.179

-.080

.015

4.

Holding Equipment

-.001

.016

-.043

.966

-.032

.031

5.

Proper cooling o f food

.014

.029

.470

.639

-.043

.070

6-1.

165° minimum: Poultry

.007

.044

.156

.876

-.079

.092

6-2.

155° minimum: Ground meats

-.037

.067

-.552

.581

-.169

.095

6-4.

TDZ < 4 0 ° o r > 140°

.061

.018

3.413

.001

.026

.096

7.

Proper thawing o f PHFs

.016

.022

.712

.477

-.028

.059

8.

Prechilled ingredients

-9.407

.000

-1.573

-1.030

9.

Proper Temperature for perishables

.020

.040

.501

.617

-.059

.099

10.

Suitable Thermometers

-.035

.022

-1.603

.109

-.078

.008

11-1. C-C from food

.041

.017

2.396

.017

.007

.074

11-2. C-C from employees

-.019

.015

-1.284

.199

-.048

.010

11-3. C-C from chemicals

-.037

.016

-2.290

.022

-.068

-.005

11-4. C-C from improper storage

-.005

.015

-.304

.761

-.034

.025

-1.301 .138

12.

Handwashing

.044

.017

2.673

.008

.012

.077

13.

Handwashing Facilities

-.062

.014

-4.307

.000

-.090

-.034

14.

Clean food contact surfaces

.060

.016

3.721

.000

.028

.092

15.

Sewage disposal

-.051

.096

-.531

.595

-.239

.137

16.

Water source

.051

.032

1.590

.112

-.012

.114

18.

Food stored off the floor

.007

.019

.360

.719

-.030

.044

19.

Required labels & signs

-.032

.016

-1.967

.049

-.064

.000

20.

Health cards

-.023

.017

-1.381

.167

-.056

.010

21.

Hygienic practices

.011

.027

.397

.691

-.042

.063

22.

In Use Utensils

-.009

.018

-.495

.621

-.045

.027

23.

Approved facilities

-.038

.023

-1.666

.096

-.083

.007

24.

Test kits & thermometers

-.056

.024

-2.353

.019

-.102

-.009

25.

Utensils properly handled

-.018

.019

-.930

.352

-.055

.020

26.

Single use items not reused

.018

.024

.773

.439

-.028

.065

27.

Wiping cloths

.014

.015

.900

.368

-.016

.043

28.

Approved food contact surface

-.016

.015

-1.056

.291

-.046

.014

29.

Food grade plastic

.073

.023

3.201

.001

.028

.118
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Parameter

Estimate

SE

Z

Sig.

Confidence Interval

30.

Nonfood surfaces approved

.012

.017

.708

.479

-.021

.045

31.

Nonfood surfaces maint.

.058

.015

3.882

.000

.029

.088

32.

Toilet facilities

.028

.020

1.366

.172

-.012

.067

33

Garbage storage & removal

.010

.020

.515

.607

-.029

.050

34.

Pests control

-.033

.016

-2.104

.035

-.064

-.002

35.

Lighting & Ventilations

.003

.014

.211

.833

-.025

.031

36.

Plumbing & Fixture

.009

.014

.627

.531

-.019

.037

37.

Floors, Walls, & Ceiling

-.009

.015

-.562

.574

-.038

.021

38.

Living Quarters

.009

.019

.491

.623

-.028

.047

1

-.261

.023 - 11.300 .000

-.284

-.238

2

-.280

.040

-6.929

.000

-.320

-.240

3

-.239

.100

-2.390

.017

-.339

-.139

Intercept(b)

74

SPSS PROBIT ANALYSIS BY TYPE
Parameter

Estimate

SE

Z

Sig.

Confidence Interval

1.

Food from approved sources

-.045 .041

-1.086 .278

-.125

.036

2.

Wholesomeness

-.037 .025

-1.490 .136

-.085

.012

4.

Holding Equipment

.028 .016

1.723 .085

-.004

.059

5.

Proper cooling o f food

.060 .029

2.058 .040

.003

.118

6-1.

165° minimum: Poultry

-.119 .044

-2.710 .007

-.206

-.033

6-2.

155° minimum: Ground meats

-.008 .068

-.119 .906

-.141

.125

6-4.

TDZ < 40° or > 140°

.004 .018

.213 .831

-.031

.038

7.

Proper thawing o f PHFs

-.022 .023

-.974 .330

-.067

.022

8.

Prechilled ingredients

.047 .117

.400 .690

-.182

.275

9.

Proper Temperature for perishables

-.029 .040

-.707 .479

-.108

.051

10.

Suitable Thermometers

-.021 .022

-.975 .330

-.065

.022

.005 .017

.312 .755

-.029

.039

-.003 .015

-.227 .820

-.032

.026

11-3. C-C from chemicals

019 .016

1.162 .245

-.013

.050

11-4. C-C from improper storage

.004 .015

.285 .776

-.025

.034

-.032 .016

-1.960 .050

-.064

.000

11-1. C-C from food
11-2. C-C from employees

12.

Handwashing

13.

Handwashing Facilities

.015 .014

1.047 .295

-.013

.043

14.

Clean food contact surfaces

.063 .017

3.831 .000

.031

.096

15.

Sewage disposal

-.040 .096

-.417 .677

-.229

.149

16.

Water source

.073 .032

2.273 .023

.010

.136

18.

Food stored o ff the floor

-.017 .019

-.909 .363

-.055

.020

19.

Required labels & signs

.025 .016

1.578 .114

-.006

.057

20.

Health cards

-.011 .017

-.651 .515

-.044

.022

21.

Hygienic practices

.024 .027

.879 .379

-.029

.077

22.

In Use Utensils

-.013 .018

-.694 .488

-.049

.023

23.

Approved facilities

-.035 .023

-1.527 .127

-.080

.010

24.

Test kits & thermometers

.075 .024

3.152 .002

.028

.122

25.

Utensils properly handled

-.012 .019

-.653 .514

-.049

.025

26.

Single use items not reused

.045 .024

1.896 .058

-.002

.091

27.

Wiping cloths

-.007 .015

-.435 .663

-.036

.023

28.

Approved food contact surface

.018 .016

1.156 .248

-.013

.049

29.

Food grade plastic

.011 .023

.466 .641

-.034

.056
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Parameter

Estimate

SE

Z

Sig.

Confidence Interval

30.

Nonfood surfaces approved

-.011 .017

-.671 .502

-.045

.022

31.

Nonfood surfaces maint.

-.018 .015

-1.198 .231

-.048

.012

32.

Toilet facilities

.003 .020

.131 .896

-.037

.042

33

Garbage storage & removal

-.023 .021

-1.090 .276

-.063

.018

34.

Pests control

.001 .016

.038 .969

-.030

.031

35.

Lighting & Ventilations

-.035 .014

-2.469 .014

-.063

-.007

36.

Plumbing & Fixture

.040 .015

2.763 .006

.012

.069

37.

Floors, Walls, & Ceiling

-.018 .015

-1.207 .227

-.048

.011

38.

Living Quarters

-.046 .019

-2.406 .016

-.083

-.009

1

-.465 .034 -13.827 .000

-.499

-.431

2

-.189 .024

-7.981 .000

-.213

-.165

3

-.221 .025

-8.817 .000

-.246

-.196

4

-.556 .036

-15.483 .000

-.592

-.520

5

-1.670 .150

-11.147 .000

-1.819

-1.520

Intercept(b)
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ST ATA PROBIT ANALYSIS TABLES
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STATA PROBIT ANALYSIS FOR GRADE B
P>|z|

Conf. Interval

-1.86

0.063

-5.101

0.130

1.052

-0.91

0.365

-3.016

1.108

-1.206

0.507

-2.38

0.017

-2.200

-0.213

5 Proper cooling o f food

-3.284

1.674

-1.96

0.050

-6.565

-0.002

6-1 165° minimum: Poultry

0.869

5.863

0.15

0.882

-10.623

12.362

-2.698

0.670

-4.02

0.000

-4.012

-1.383

7 TDZ < 40° or > 140°

0.325

0.835

0.39

0.697

-1.312

1.964

9 Proper Temperature for perishables

0.088

1.240

0.07

0.943

-2.341

2.519

-2.158

0.746

-2.89

0.004

-3.621

-0.695

11-1 C-C from food

-1.532

0.596

-2.57

0.010

-2.701

-0.364

11 -2 C-C from employees

-0.742

0.397

-1.87

0.062

-1.521

0.036

11-3 C-C from chemicals

-0.770

0.556

-1.38

0.166

-1.860

0.320

11-4 C-C from improper storage

-0.734

0.480

-1.53

0.126

-1.677

0.207

12 Handwashing

-2.260

0.613

-3.69

0.000

-3.462

-1.059

13 Handwashing Facilities

-1.705

0.486

-3.51

0.000

-2.658

-0.752

14 Clean food contact surfaces

-2.169

0.622

-3.49

0.000

-3.389

-0.950

16 Water source

-2.288

0.954

-2.40

0.017

-4.159

-0.417

18 Food stored o ff the floor

-1.163

0.563

-2.06

0.039

-2.268

-0.058

19 Required labels & signs

-1.144

0.460

-2.49

0.013

-2.046

-0.243

20 Health cards

-1.044

0.535

-1.95

0.051

-2.093

0.004

21 Hygienic practices

0.214

1.126

0.19

0.849

-1.993

2.421

22 In Use Utensils

0.426

0.560

0.76

0.447

-0.673

1.525

-0.086

0.887

-0.10

0.923

-1.826

1.654

24 Test kits & thermometers

0.935

0.860

1.09

0.277

-0.749

2.621

25 Utensils properly handled

-0.214

0.628

-0.34

0.733

-1.446

1.017

26 Single use items not reused

-1.981

0.945

-2.10

0.036

-3.834

-0.128

27 Wiping cloths

-0.478

0.479

-1.00

0.318

-1.418

0.460

28 Approved food contact surface

-0.071

0.488

-0.15

0.883

-1.028

0.884

29 Food grade plastic

-0.156

0.883

-0.18

0.859

-1.887

1.574

30 Nonfood surfaces approved

-0.874

0.589

-1.48

0.138

-2.030

0.281

Parameter

Coef.

SE

1 Food from approved sources

-2.485

1.334

2 Wholesomeness

-0.953

4 Holding Equipment

6-4 155° minimum: Ground meats

10 Suitable Thermometers

23 Approved facilities
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Parameter

P>lzl

Conf. Interval

-1.93

0.053

-1.840

0.013

0.712

1.13

0.260

-0.593

2.199

-0.794

0.612

-1.30

0.194

-1.994

0.405

34 Pests control

-0.594

0.544

-1.09

0.275

-1.662

0.472

35 Lighting & Ventilations

-0.282

0.448

-0.63

0.529

-1.161

0.596

36 Plumbing & Fixture

-0.275

0.426

-0.65

0.519

-1.110

0.560

37 Floors, Walls, & Ceiling

-0.584

0.422

-1.38

0.167

-1.413

0.244

1.634

0.850

1.92

0.055

-0.032

3.301

Coef.

SE

-0.913

0.473

0.803

33 Garbage storage & removal

31 Nonfood surfaces maint.
32 Toilet facilities

38 Living Quarters
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